Multiparametric flow cytometric analysis of radiation-induced micronuclei in mammalian cell cultures.
A new flow cytometric method is presented that quantifies the frequency of radiation-induced micronuclei in mammalian cell cultures with high precision. After preparing a suspension of main nuclei and micronuclei stained with ethidium bromide and Hoechst 33258, both types of particles are measured simultaneously in a flow cytometer using forward light scatter and three fluorescence emission intensities excited by UV, 488 nm, and by energy transfer from Hoechst 33258 to ethidium bromide. Nonspecific debris overlapping the micronucleus distribution especially in the low fluorescence intensity region was discriminated from micronuclei by calculating ratios of the different fluorescences. The frequencies of radiation-induced micronuclei measured with this new technique agreed well with results obtained by conventional microscopy. The lower limit of the DNA content of micronuclei identified by this technique was found to be about 0.5%-0.75% of the DNA content of G1-phase nuclei. Dose effect curves and the time-dependent induction of micronuclei were measured for two different mouse cell lines.